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Tl - LIGHT BEAM SCANNING DEVICE 

AB - PROBLEM TO BE SOLVED: To suppress decrease in picture quality due to vibration of, specially, the 
( center part of an F&theta mirror along the optical axis, etc., by providing a supporting method for a plastic 
&theta mirror when high precision is needed. 

- SOLUTION: This device consists of a light source 1, which emits a light beam, a converging lens group2, 
which converges the light beam, a rotary polygon mirror3, which makes a scan with the light beam, 
reflecting minrors4, 6, and 8, which reflect the said scanning light beam, and an optical housings which 
stores and supports those optical elements. The device which uses a plastic concave mirro6 as one of 
those optical elements is provided with a projection part20 on a nearly center back surface of the plastic 
concave mirror and this projection part is fixed to the optical housing. 

I - G02B26/10 ;G02B7/182 



Page 1 



10.03.2004 08:45:25 



* NOTICES * 

Japan Pa'ten't Office is not responsible for any 
dama ges caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word \^ch can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION nO^CfTA 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to amelioration of the 
supporting structure of the concave mirror made from plastics especially about amelioration of the 
light beam scanner which used the concave mirror made from plastics as an optical element 
[0002] ^ 

Pescription of the Prior Art] being influenced by internal distortion peculiar to a olastic part, since it 
IS what attains optical-character ability by reflecting the concave mirror made from plastics by the 
reflective film vapor-deposited on the surface, without making the interior penetrate a light beam 
unlike the lens made from plastics which makes the interior penetrate a light beam - there is nothing 
-- moreover - shaping - it is the easy and high optic of usefulness of low cost. For this reason in the 
light beam scanner, it is used abundantly as a reflected light study element. That is, the concave 
mirror (F theta mirror) which has F theta property of a reflective mold has some merits/demerits 
which are described below to the plastics transparency mold F theta lens used for the conventional 
light beam scanner. 

1: Since F theta mirror is what attains optical-character ability by reflecting by the reflective film 
which the interior was not made to penetrate a light beam as compared with the lens made from 
plastics, but was vapor-deposited on the surface, it is an advantageous method of not being 
influenced by internal distortion peculiar to a plastic part. 

2. In F theta mirror, it is indispensable to form a reflector by vacuum evaporationo. The number of 
sheets which can be vapor-deposited at once changes with the thickness of F theta mirror by the 
vacuum evaporationo iron pot. Naturally, there is much vacuum evaporationo number of sheets 
whose one where thickness is thinner is 1 time. However, the rigidity of F theta mirror falls so that 
thickness becomes thin, and it becomes easy to be influenced of vibration etc. Vibration changes the 
reflected light way of laser light, and degrades an image. 

3 : Since reflector 6a of F theta mirror 6 is a concave surface as shown in drawing 4 if the 
background (anti-reflector) of reflector 6a is set to plane 6b, the amount of center section becomes 
the thinnest. In the case of such a configuration, the mechanical strength for a center section becomes 
weak extremely. At this time, especially deformation of the mirror side by vibration or thermal 
expansion bnngs concentration of stress to a part for a center section, and has a bad influence on 
optical-character ability. Moreover, if the amount of center section vibrates in the direction X parallel 
to the direction of an optical axis by vibration from the outside, it will become the cause of image 
detenoration. Although it is indicated about the positioning method of a concave mirror by JP,57- 
63328,U "the pointing device of an optic" and the positioning metiiod of tiie optical element which 
does not affect optical system by the temperature change / tiie fixed method is indicated by JP,62- 
75671,A "image formation equipment" at it, the above-mentioned fault is not canceled by tiies'e 
either. ■' ' 

[0003] 

ProblemCs) to be Solved by the Invention] Next, drawing 5 (a) And (b) If is tiie conventional general 
drawing and tiie conventional cross section of a unit write-in [ optical ] using F theta mirror 6 The 
light source which consists of the laser diode witii which a sign 1 carries out outgoing radiation of 
the light beam, the convergent lens witii which 2 converges tiie light beam from tiie light source 1, 
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For the 1st clinch mirror and 5, as for F theta mirror and 7, optical housing and 6 are [ 3 / the rotating 
polygon (polygon mirror) as deflecting system and 4 / a cylindrical lens and 8 ] the 2nd clinch 
mirrors.. F theta mirror 6 receives positioning of a longitudinal direction by fitting into the location 
notch 13 which formed the locating lug 12 prepared in the back center section of the mirror 6 in the 
housing 5 side (un-fixing) while it has the both ends by the side of the reflector dashed by two 
locating plates 1 1 set up in the inner base proper place of the optical housing 5 and receives 
positioning of a cross direction. However, in this conventional example, since the locating lug 12 
was positioned by fitting in in a location notch 13 (it is not immobilization), the vibration to the 
direction of X of the center section of the F theta mirror 6 could not fully be prevented, therefore 
fault by vibration was not able to be canceled. This invention is made in view of the above, and it 
aims at proposing the manner of support of the theta mirror made from plastics in the case of the 
ability to search for a high precision. It aims at canceling faults, such as drawing deterioration which 
originates in the center section of the F theta mirror vibrating in the direction of an optical axis 
especially, and is generated. 
[0004] 

[Means for Solving the Problem] The light source to which invention of claim 1 carries out outgoing 
radiation of the light beam in order to attain the above-mentioned purpose, A convergent-lens group 
as which a light beam is completed, and a rotating polygon which scans a light beam. It is the light 
beam scanner which consists of a reflective mirror in which a light beam scanned by rotating 
polygon is reflected, and optical housing which carries out receipt support of each of these optical 
elements. As one of the optical elements of these, in a thing using a concave mirror made from 
plastics, a lobe is prepared in the abbreviation central back of a concave mirror made from plastics, 
and it is characterized by fixing this lobe to optical housing, invention of claim 2 — the above- 
mentioned lobe — the vertical direction — elastic deformation — it is characterized by constituting in 
the shape of [ easy ] sheet metal. 
[0005] 

[Embodiment of the Invention] Hereafter, the example of a gestalt which showed this invention to 
the accompanying drawing explains to details. Drawing 1 is the decomposition perspective diagram 
showing the supporting structure of F theta mirror of the example of 1 gestalt of this invention, and 
drawing 2 is the perspective diagram showing a **** condition. The supporting structure of this F 
theta mirror improves the supporting structure of F theta mirror shown in the light beam scanner used 
by explanation of the above-mentioned conventional example. Therefore, the same sign is attached 
and explained to the same portion as the above-mentioned conventional example. By forming the 
J[obe^l2^of a light-gage rectangle in the upper part of the center section of anti-reflector 6b which is 
the opposite side side of reflector 6a o f F theta mirror (concave mirror made from plastics) 6 as 
shown in drawing 1 While preventing the vibration to the direction of X (the direction of an optical 
axis of the incident light to a center section) and the direction (the direction of X, and crossing 
direction) of Y of F theta mirror 6, and deformation, it is in the point of having permitted the 
deformation to a Z direction (the vertical direction). F theta mirror (concave mirror made from 
plastics) 6 is formed as a mirror of the shape of a strip of paper which has two planes parallel to a 
deviation side, in order to pass the laser beam which deflects a predetermined angle range and for a 
photo conductor to make it scan in general to the limit of width of face. 

[0006] In the example of 1 gestalt of this invention, while supporting the front face of both ends of F 
theta mirror 6 by two support proj ections 25 prepared for the proper place at the base of imier of the 
optical housing 5, the elastic support member 26 which changes from elastic means, such as a flat 
spring, to the back side (rear-face side) of F theta mirror 6 corresponding to each support projection 
25 is arranged, and F theta mirror 6 is supported from order both sides. Moreover, the flat plinth 27 is 
arranged on the housing base behind the support projection 25, the both-ends base of F theta mirror 6 
is supported, and a center-section base is made into the condition of having floated. Moreover, 
behind [ center-section ] both support projection 25, protrusion immobilization of the two parallel 
board members 28 is carried out, in slot 28a between both the board members 28, the above- 
mentioned lobe 20 is fitted in and migration in the direction of Y is forbidden. Moreover, a base 29 is 
formed behind slot 28a, the posterior part inferior surface of tongue of a lobe 20 is supported on the 
upper surface of this base 29, and it fixes with a screw 3 1 using the screw hole 30 established in the 
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case 29, and hole 20a prepared in the lobe 20. Thus, as a means to regulate the migration to the upcer 
part of F theta mirror 6 supported in housing, the lid which usually stops the upper surface opening 
of housing 5 and which is not illustrated is used. Thus, while according to this example of a ^estalt 
pressing down die front face and rear face of both ends of F theta mirror 6 by the support prdection 
23 and the flat spring 26 so that positioning of the direction of X and positioning of a Z direction 
may be made at two longitudinal direction both ends of F theta mirror (concave mirror made from 
plastics) 6, a base and the upper surface are pressed down with the lid of a plinth 27 and housing 
Moreover, in the center section of the F theta mirror, deformation to a Z direction is made possible 
the flat spnng-hke lobe 20 forbidding the vibration to the direction of X and the direction of Y of a 
center section, and deformation. 

[0007] Moreover, drawing 3 is a modification and.the point of having performed flexibly the manner 
of support of the postenor part of the lobe 20 projected from slot 28a to back using the flat spring 3 5 
characterizes it. According to this example of a gestalt, since the lobe 20 is supported by non- 
RUIDDO by the flat spring 35 in addition to the elasticity of flat-spring-like lobe 20 the very thin« 
depending on the degree of the draw-down of the lobe 20 by the flat spring 35, the motion to the Z 
direction of a mirror becomes still more nearly free. In addition, the lobe 20 of a mirror center 
section has sufficiently weak thickness and length to the deformation to the Z direction of F theta 
mirror 6, and even if it fixes a lobe 20 as mentioned above, it does not give a limit to the 
configuration to the Z direction of F theta mirror 6. And the restraining force to the direction of X 
and the direction of Y is demonstrated by fixine a lobe 20 
[0008] 

[Effect of the Invention] As mentioned above, according to invention of claim 1, by preparing the 
lobe of the shape of sheet metal with the easy elastic deformation to the vertical direction in a part 
for the back center section of F theta mirror (concave mirror made from plastics), and fixing this lobe 
to a housing side, the vibration to X of F theta mirror and the direction of Y is prevented and it 
becomes possible to obtain a good image. According to invention of claim 2, while preventing X of 
F theta min-or, and the amplitude of the direction of Y by having made the lobe of the shape of a flat 
spnng of the back center section of the F theta mirror into the configuration which demonstrates 
nudity in the direction of X, and the direction of Y, positioning of aZ direction serves as only both 
ends, and it becomes possible to make precision of a central lobe rough. For this reason, it becomes 
possible to disregard heat deformation of housing of a center section etc. 

[Translation done.] 
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